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A study was carried out It Pennsylvania S 
University to examine the effects of both textual and computer 
animated orienting activities-ri^e^^ mediators through wh new 
inforiiiatibn is^presented to the learner--isnd practice on the 
application and- problem solvin of elementary school students. 

It was hypothesized that students provi with orienting materials 
containing textual and animated information would acquire both skills 
more effectively than students provided either activity alone or- 
neither activity^ It was further hypothesized that practice would be 
of greatest value where orienting support was minimal^ Subjects 
consisted of 111 fourth^ fifth^ and sixth grade student a rural 

public elementary school.who were randomly assigned-t text, 
animatedj^-^r text plus animated o groups or to a 

control group having no orienting act Groups were divided into 

practice and no practice subgroups. Upon completion of the 
computer-assisted instruction lesson, students were administered a 
posttest measuring both applicationand problem: solving skills^ 
Results indicated that the nature of the orienting a^ 
affect the learning of either application solving skills; 

h>wever> practice was found to ha^ for both skills, 

and no interactions were detected. (MES) 
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Abstract 

In this study, jfic effects of textual votus animatedJDrienfeg aetivit^^^ practice on the iearning of 
elementary science matenal was stud^i^. Element»^ school students were randomly assipe 
either a Textj Animated, Text plus Animated orienting acfivUy^oup ora control group having he 
actiyityi and to either a Practice or No Practice group. Upon completion of the lesson^ students were 
adinihistcred^ posttest m^^ both application (rule-using) and problem solving (higher order 
rufe-usihg). Results indicated that the natuifedf the drienting activity did not affect the learning of 
either application or problem solving skills. However, a negative effect was found for practice. 
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_ In this study, ih^ cffeets of textual versus ahiimaied oncn^iag acdvitics Sd "practice on the learning of elementary science 
malenai were studied. Elementary school students were randomly esisned to cither a Text, AmmaicH. Text plus Animated 
onenung acuvity group or a ebnuol group Jiaving^M activity, «nd to ^.ithcr a Practice or No PracUc^ group 
o^mplciiorv^bf the lesson, students were idmfnisJrred a posucsi mci^Airing teth appiicaUbn and pit)blem solving skills. 
Results ind.caied that the nature of Ac cricnling activitj' did not affect the learning of either application or problem 
solving. However, a negative cftcci was fourtd /or pr. ;ticc. 



fntrodoctinq 

The science of instructional dcsi^ has become 
incfcasmgly interesting and complex. Rccoit inlcrest in 
instructional design has focused on the potential of 
computer tcchnolo©' to deliver effective and cfTicieni 
insiniciion. Much resevch has shown that carefully 
d^gncd instruction can be delivered cffcctivclv via 
ojraputcr (sec. for example^ Edwards. Norton, Taylori Weiss 
& busscldofp. 1975; and Bangcrt- Drowns. Kulik. & Kulik- 
1985). 

Certain features of computer icchnolo^ are wcll-suiioi 
lb the needs of insinjciionai desig^o^: For example, 
instruction can^ be ideliivered repeatwlly across learrierc 
without random w^ation: Other features, such as the 
ability to branch to ^iproptiate lessbii segments hased on 
iiwiividnai learner needs and lb provide appropriate and 
immediate f^back caii be easily incbrpbratcd into 
compuicrizai insmiciibh. Lesson d«igncii can also 
incorporate a wide range o? teaching s^tegies and 
acUvities ihlb cbmpuier-basod instjaiclion (GBi). 

One goal of CBI designers is to uliUzc capabilities 
presumed to fe tmique to the computer: Though cbiitrbvcrsy 
exists as to the unique effectiveness of the computer as an 
instructional tool (s«5, Fctkovich i Tcnhysbn (1984 ) vs. 
Clark (1983); Claric, 1985). ccnain capitnlities offer 
intcrsting insmiciional pbiehiial. Animation S otic such 
capability which can be more easily integrated 
coinpuicrizcd instruction than bihS SsSuctiond sj^icms, 
For the purposes of this pi^ uumation is s scries of 
rapidly changing compoter icnscn di^iaj^ that jjrcscnts the 
illusion _of movement (Caraballo. 1985). Cbmpuierizod 
L^*^ ^*^*^'y ™^ animaiibri as ah extrinsic 
modvator involving such things as canbbn figures acting 
as fecdb^k to studm's responses. Howevd-^ arilniaticn 
can also be used to support or enhance iiistniction jdirecdy 
and indirectly. Ah cxamj^e of instruoibiuaiy aipportive 
ahirhaiibh is the animated block Kcdo-atrng down ah 
"T'clincd plane to icach a conccp' in a physics class. (See 
Alc»ffli(fiirn. 1984. for a discussion of 



fhc use of visuals in ihstniclibh.) 

Many perspectives on the design of effective instruction 
exist Recent ihicrcst has shifted to the influence of 
cbgniUvc processes diinng. insSuction (Clark, 1984; Gagrie' 
& Dick. 1985; Hwrnafm & Riebcr, 1986). CBI designers 
attempt to strengthen learning by encouraging individually 
'^^^^'"^ cognitive processes thrbugh various lesson 
Ktivities or events (Gaghe'. Wager. & Rojas. 1981). 
Recent attempts tb improve leaxning^ through the use of 
driontihg activities have also bcai reported. An orienting 
activity is a mediator through which new informatibri i.< 
prcschtcd tb the jeaniCT. (Hannafin & Hughes, 1986). 
**^n*Sg_ acUvitics comprise advaiicc bfgahizcrs. pre- 
insonctionai objectives, pre-questiohs. aid bther similar 
tcchmqw:s (sec. for example. Allen, 1970; Alvemiann, 
1981; Ausubei, 1960; kap!:m & Simmons. 1974; Mav^r, 
1979. 1984: Walsh & Jenkins, 1973). IntCTwUrigiy. 'the 
eff^tiVCTCss bf brichlihg activities during CBI iias been 
in^nsistchi (Hahhafm, Phillips. RicbcTi & GaSart, 1986): 

Recent research has dern^u^atod the power of practice 
to override effects iiormally expects! from briehiing 
activities (sec. _for example. HmnaTm, 1986; Hannafin. 
PhiUips. i Tripp. 1986): Researchers have spanilaicd that 
pr^tice often sutHmmcs effects expected from orienting 
activities Honc^ "This is cbhsistcnt with the guidelines 
provided by Mayer (1979). who suggested that jidvancc 
organize are often unhecwsary In the ^escncc oi* well- 
designed ihstruclibn. In cotain cases, practice activities 
may also orient learners to subscqucm instruction (Phillips, 
HMmafin, & Tripp; I9i6). _ 
The purpose of this study was to examine the effects of 
Ktivines and practice bh af^lication 
^^^^^ solving skills bf clcmchlary school sludcnlsl. 
It was hypothcsiwsl that students provided onCTiing 
■ciivitics <»hlaihih| textual and animated Sformaiion 
wbuld acquire fcth skills moS effectively than either 
activity alone^ cv oeiiher activity: It was further 
hy|»ihcsi^ ffiaLpnurticc would be of greatest valiie where 
the orienting support was minimal. 



EKLC 



3 



aetfiods 




- the subjects consisted of lii fotmh, fifth, ind sixth 
graders from a rortil poblic elemeniiry school. These 
subji^is tepRis<mted appibximalcly 80% of the student 
pbpulatibh of these grides. Paitlcipitioh was vblimtary 

and selectidh based on parmt consent, The subjects 

leprcsenled ^ tyi^cal cross-section _ of ^todentt ^^picatly 
found in jn> elemcntay school. Hie subjects consisted of 
56 giris and 55 boys. Hie proponion of iubjet^s icidss 
grade levc!^ were 24 foorth gride, 41 fifth gride, iiid 46 
iMxth grade. 

CTi u^m Qmm 

: The CBI lesson described and exj^ained Uiiic Newton's 
Laws of Motion. The lesson jnatoial was divld^ into four 
parts: 11 intn>ductcry inateiial; i) motion resulting from 
oquai forces in opposite direcdons in one dimensional 
space; 3) motion resulting &om unequal forces m opposite 
dlr^tions in one dimensional spice; and 4) mbtioh 
resulting from eqiial and unequal forces in two dimensional 
sp^e. 

The first Ii»sot part mtroducinj the lentil to tsaac 
Newton's formal dbcovery of certain physical laws. This 
puvt also inidaied the sequence of lecming activities Goed 
for the rest of the leison. Most of the mformatioh 
present^ in the Hrst part wis factual iii natiiie. The second 
part introduced the coripept that equal but opposite forc» 
arc netxted to cttise pb^te to stop. This section dealt only 
with bneHdimerttional spice. The third paii exp^ded this 
notion to incliKie the eHiects of unequal forces acting upon a 
stationvy 6bj^L_ The find dir^tion vid ^eed of m 
objoci is a. combiiotion of aU of th& forc^ from both 
direcdons: The third pst also pr«enmd these oniccpts in 
one-dimensional space. Hniliy, the fourth part added the 
notion of twcHlimeiisional ^>ace to tl^ above cbhbepts. 

Agfiih, the flhal difectioh iiid ^)eed of the object rnults 
systematically from the sequence of forces which ioed 
i^n it 

Each of d|)e_ four, k^^kin. parts include same im 
instniciional segments ia die same sequove: appropriite 
orienting activity and instnxrdonal frmei. All trtsthictioii 
was pTisaited at in itaroductdry ievei with the techriical 
descriptions of the forco of gravity ind frictkm rerribved. 
Ap)xoxiniately 30 niihiites was required to cbmi^ete the 
lesroii 



Bach Jesson included one of four orienting activities. 
Each oriendng^ activity was eontrolled Bid paced exionally 
and was prsented immediaieiy prior Q> eadi iessoh pirt 
Each orioiting activi^ wis presented for if^mxirnately 
ohemiiiute. 

Texr. In diis dfiotfiiig ictivi^» a text-cmly pompqiCT 
soreen prompced the Itmm to read a one smlince mnmiffy 
of die bttic ffliysiail sdoice croc^ to be Sscussed bi the 



upcoming lesson jMt An examj^e of a text orienting 
activity is: "Reel die foliowing infortnitibri earefuliy. It 
wiU help you in the next s^tibiri. In brtcr for a moving 
ball lb compieteiy stop, iil forces must be EQUAL iii ail 
directions.** 

Ammaiioh. In this orienting actiytty, the lemo- was 
IxOTi^ed tp_ watch a. shcfft animation sequoice. The 
animation sequence illustrated graphicaily a science concept 
without the use of textual information. An example bf this 
activity is: *'Witch the litUe ImlII below cireMly. It will 
help you in the next section.** A small ball was theri 
kicked biK:e to the right (a small arrow oh the screen 
r^esented a kick) while ball movohent was animated in a 
left to right fashion. When kicked once to the left, the 
ball stopped. 

. Text plus Animation. litis orienting activity was the 
combination of the above two s&atcgies. The text and the 
aiumation orienting activity described above were shown 
tbgether bri the .^ame frame while the learner was prompted 
to read arid walch the uiforinarion carefully. 

No Activity, In this ictiyity, the lemcy was ^ai no 
informayon. about the_ upcoming lesson. Howevo-, thv^ 
iiBsson paused for roughly the same time required fbr the 
orienting activiti^ while the folk) wing prompt wis given: 
'The cdfn|MGer will be busy fbr abbiit a rninute. Please 
think about whit ybiiVe teid so far while ydii wait** 

Eich of the orienting activities was iised Jn omjunciip 
with one of the two practice variables: Practice nid No 
Practice. Hie practice was provided inunediately after each 
of the four lesson parts^ 

Pmtiix. tearTRn wm givei a v&ieQ^ bf Ktivititt to 
r^eese the l^uion cono^ts. For example, brie practice 
activity displayed a serijss of le^ and right arrows 
rapmehting a seqiiemre of kicks. The learner was then 
asked to choose which of four given butobmes would best 
describe the final rhotibh bf the ball. Ato_ responding, 
appropriate feedback in the form of SoMiwtedge of correct 
r^ults was provided while the computer animation of the 
kick sequence, was. presented Durmg anothe- practice 
activi^, the ball wb animated according to a predesighed 
psttRii. The learner was thai iske^ to clibbse which bf 
fbio- givim kick sequerx:cs best described the motion of the 
ball. After fespbndihg. the leimer was given at yrbpi j ate 
kiibwledge of correct results. Similar practice aoivities 
w«e iKod thrdughbiit die l^sbn. _ 

No Practice, In this version, students received no 
practioB afia' tlj^ presentation of die loson mformation: 
After die appro pri ate lesson presentation, the iearticT wis 
routed dffectly to the orioiting activity bf the next lesson 
part 

Lessbnfoslt«t 

The 24 item postt^t c^ist^ of _ twjo _ r^pes of 
questioTtt: i^^ication _ «id problem solving (Gi^ne'. 
1977). A t^ of 12 i^ficatiOT qustiois bkI 12 problon 
solvit^ qoestioiB were included oi the postiest. 
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^"^^""^ design was u^. Four levels of 
orienting activities (Text, AniitiaUbn, Text plus Ahimaiibh, 
None) were crosi5«d with two levels of practice (Practice, No 
Practice): fc addition i6 the iridcpcndwit variables^ m 
overall achievement grade cquivalait score of a standardized 
ifchicv.Tnisni lest, wis used as a covi^ie: This score vvas 
used in order lo minimize the effects of imbalance of 
students from diit^aii ^ade levels in ihc varidiis treatment 
combinations.. MANG0VA procedufcs were used to analyze 
performance data. 

Proccdares 

Subjects were raiidbmly assigned _io__bnc of the lesson 
vcrsibris and the lesson was presented accordingly. 
Assignment was proportionally straiifiod to enstire balance 
of subjats from achievement levels in each lesson version. 
All instruction, and^ t^ng was administaod by computer in 
a lab containmg microcomputers. Upon completion of the 
lesson, students were pfbir.jpicd to inform the proctor. The 
posttcst was given to the students immediateb* upon 
cdniplctibri of the lesson. 

. Table 1 contains adjusted meiihs for each treatment 
combination: No overidl MANCOVA. significant 
diffarcnccs were found for orienting activities F( 6,204) 
=1:13, ^>.05. Mean icdrcs woe comparable imspective 
of ihe briaiung activity , ^vidod. A miugirially 
significant cffat^ was found for practice /(2,101)^3.67, 
p<,Q5. RowevcT. the direction of this efrect was not 
p-cdicied. Pr«^ce actually hampered j)dforraa^ for both 
appU(^ljon and problem solving skills. No interactions 
were detected. 

Discussion 

The ptirpdse of this study jvis to examine the effects of 
text-based and c^^tcr .animated orioiting strategics and 
practice on learning applicition and problem solving 
^'^i'j^" 1 results suggest that orienting activities, 

whether text-based or animated, do not exert particularly 
powerful influences on learning. 

The lack of differential effects atinbuiabje lo orieming 
tK^tivities during computer-based instruction was consistent 
with several recent studi« involving csmputcr-bascd 
learning (Hannafia 1986; Haimafin, Plrillips. Rieber & 
Gariiart, 1986; Haroafui, Phillips, & Tripp, in press). 
However, Uic_ activities tised in the present study were 
believed ttr be consisteit with the capabilitia of the 
^mputer and were belicval to provide powCTfiil orienti^ng 
mechanisms. The textual orientation provided a veSal 
rcprcscmtation of the science concept while ihc iiiriiBtion 
provitial a mcriial image of each particular sciaice corscpc 

Cognitive psychology r^searchoi have posited mental 
imagery and verbal representations as primay mental 



siructiffes^ Many researdwis have noted the power of 
picmr^^ ovcr_ aostract words in stimuiatin| higher levels of 
tciention (sec (or exampic. Bower, 1972; Paivio. 1979). 
this rcseech suggests that ybiirig lisarhcrs are often bciicr 
able ID fccclvc infbttnatibri in visual versus textual ways. 
When irifbttnatibn is presented in highly vcrhal ways, 
young learhets often create a maital Stage corresponding 
lb the pr^ehtttl text. Thc^ iii^lication is when instruction 
contains meaning&l visual images to support Icssbri 
i'^on^'ati^ such as in the text plus animatibn treaiincht, 
l^mas shovid to bctto- able to both store and retrieve the 
information to and from long term mcriibty. 

There are several explanations which may help to clarify 
why an orienting activity effect was not found First, 
brientihg activities, such as advance organizers, arc 
probably mosi^ useful when the subject matter lack.s 
organization (Mayer, 1979). Hie instructidri used in this 
study jvas QTJsiu\)y prepared and prescriicd and itiay have 
potentid learning gains derived from oricniini: 
activities. Due to uhc apparent difficulty of the lesson 
content, it is alsb possible that students never fnlly 
clab()rati.d the material during oicoding and wcrt therefore 
less able to rctncvc lessori information: Lastly, another 
pos^iWc ejtplanation comes from Carlson, Kincaid, Lance 
& Hodgson (1976) who noted that siudehu terkl to revert to 
their own individual strategics regardless of strategy 
prompting duririg mslructibn. Hence, miiy smdCTits might 
simply disregard or ignore the potentially useful 
information or bricntirig strategics in favor of their own 
iiKr .dual stralegi<». 

The _aiwciice of the predicted intcfactibri between 
bri«tmg aciivjty and prK was somewhat surprising. It 
was hypotiiesized that practice wbuld decrease in powfcr as 
the potential mcaningfulncss of material was inSeased. 
Tliis shoijJd also be true when children are provided with 
elaboratibri or preparatory mwhanisms to Jbetier encode 
information. It was predicted that the text plus siimation 
activity would lessen the cffeci of ^actice since additional 
clabdratibn cues were avjaiiable at the time of *-ncbding. 
The absCTicc of the interaction is probably due ib the 
inelTcaLveness of the orienting activities already discussed: 
orienting activities simply did nbt mgkc a difference in a 
fully supported CBI lesson. 

Prsticc actually exerted a negative Influaicc on learning 
in this study. This result is mcorBisteni with other 
findings and should be interpreted cautiously. It is cvidehi 
frbiti an analysis c<' the low posttest means that the Icssbn 
material was very difficult for stuctents to acquire. 
Providing ^ditional instruction, where heavy cognitive 
deman^ were already imposed upbri the learner, may have 
bcai more dcirintenial than helpfiil to learning. The 
additional demands of practice itiay Have created a type of 
cognitive bvcrlbad This phcrKHmma is consistoit with 
rescardt frbrti bilwr areas of insOiictional jdesign such as the 
use of visualization. Dwyer £19^8). for example, found 
that although the use oJL pictmes gsmcnOly facilitated 
learning, this was not generally true when the material lb 
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be icamod was too complex. Leudri designers shbiild be 
caaiiOQs in the use of icklitibhil activities wHeii lesson 
matcnal is very amplex iiid demanding. 

Several diiecUbhs for further research ve jndicat^^ 
Although the use of animauon to enhsice Jeaming^ qqpears 
consistent with current thebd^ of lemlng^ ^^^^ lUidies 
hav^ faUal su|^[>rt this contention (k^ also, for^ample, 
Kmg»_ 1975; Moore. Nawiocki k, Sirnutis, 1979; A. 
earabalio, 1985; and J. CaiiWlb. 1985). Continued 
research is needed to better defiiie where the power of 
animation is u^ful arid kpprdpnnxi. Although the 
computer caii deliver ihstructibn in a vaHc^ of modes 
based cm a variety of coxidttions,. such c^dltimts jmat be 
letter defined. Additionii rescerch B needed to define 
optimal contexts for oricruing activitia and pracd^. 

This, study has raised sev^al questions ^hcmirig how 
students process informidon, as well as how bbrnputer 
tcchnoiogy can ^ritribute to this learning process. Based 
on this stikly, it ag)cars that drienti«Tg activiti«» _^e 
relatively ihsigiiincant in aHcctihg iearnirig^ whm p 
well design!^ lesson. The negative effect of prKtice, 
though po'h^ a statistical anomaly, wnrrsits closer study. 
Future researchers should clarify aid define superior 
instructional design models given (he evolving capabilities 
of technology. 
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Table 1: 

Adjusted Means for Application and Prob lem ^olviny Qocstions 



Oricnrinp Activity 



Embedded Activity Text- Animated^ Teict 4- Animated None 

Applicatidh 



IVactice 


Mean 


4.84 


5:45 


4:40 


4.86 




n 


14 


14 


14 


13 


No Practice 


Mean 


6.13 


4.86 


5.08 


4.24 




n 


14 


14 


14 


14 


Problem Solving 


Practice 


Mean 


539 


4.86 


4.29 


5.14 




li 


14 


14 


14 


13 


No Practice 


Meaii 


5.92 


5.22 


6.22 


6.06 




ri 


14 


14 


14 


14 
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